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-r}_.‘.- Preliminary Operatihg Manuel -Mantacture Sf Adlipie lpid:;‘,f;

“Introdiintion:

< : . This msnuel covers the opfrating details for the

-

-
Lk

manfacture of pure sdipic acid from Jexzalin. The procedure - -

o ER—_—

1s covered 1in five sections as follows:

- - e e L ~a e v e~

- 1. Vapor phase OXIDATIGN of Hexalin, ‘ o

| 22, Refining of cyclo hexanone.from vspor phase -Oxida-"
o © =tion. L S
- 3. Liquid phase Oxidation of Cyclohexanone to Ad1p1£ ?

Acid. o e

A

,
'y
¥’

44, Purification of Adipis aclde-from liquid phase %
o xidstion, . .- e I R

A "5+ Recovery of Aceplécacid and Adipic acid and from © : 7.

e purge 1liquor. : S
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Matertals " Per. Day . | Quaﬁitio;.”‘ tl” Per!r. )

e per month :,nakmf e
‘Adipic acll-------- 775 § cmcmcena- v== 21,000 # --------250,000#
| Acatic acld ~--cc-e 145 § —cccee-- creeee 4,000 F ~cremea 48 ,000 ¢

" Cyclohexanons ----- 91 galse w-~r--=-wr=2,500 gals.----30, 000 gals. |
_Bexalin crmmme==116 galS, e--=cmeea -3, 200 gala.-----ﬁB,OOO“J?.

Mangeness Acetate --1.7# ————— —eeed? # -——eaB60 #_'

Darco B S & A --e-4T0# ---—7---5,600~#

.. .
¢ \i"‘

Acetic acid make -up will be required at this rate,
once the system 18 completd}y filled. Approximately 5,000 1bs.
of Acetic acid will be required when first starting the prodeaa.

At least four fesd mixes will be made before any recovered

Acotic acid is available.
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Part 1.~° Vapor Phase Oxidation of Bexalin = : - ;ﬂ?
to Cyclohexanone, |

Discussion of Bafety Procautioné: 1~a}v; u-':

e e

R - 1. Bexslin and Cyclohexanone are inflammable mato;i:fr-'

-als. Explosion proof motors and lamps are used, There should -

BFSIS Sa oy

‘not be smoking or open flames in this area. Also avoid bringlng
these materials in contact with the skin,
Outline of frocess: |
Vapor phase oxidation is accomplishqd by paasingl
Hexalin vapor and air over silver gauze Castalyst, which operates

at about 550 C. Although the reaction 1s slightly exothermic .

the converter is not self susteining. External heat must be -
applied. The off vapors are condensed and decented into a -

water saturated Cyclohexanone layer and e Cyclohekanone aafﬁrafed.
water layor.The off geses are cooled and vented toastmosphere

A flow diagram of the process is mttached ( Figure 1).

Detalled Operating -Inastructions :
(A) Starting the Process

l. Since the freezing poil nt of Hexalin 1s approx-
~imately 25 C. the hexalin storage and all lines through which
Hexalin passes must be steam heated and lagged. The temperature -
of BHexslin feed tenk No. 3-A muat be heI;_;::ween 30 and 35 C.
Turn stesm on feed tank No. S-A and all steam traced lines.

2, P111 Hexalln feeod Ho.S-A wmitharafihed: analdnl_re=1

trom the tank fdrm,’ _ . g _}2?,:”

}ff‘ 3. Turn water on converter NO. 4-A. R et

4. Check decanter No.5 and see thatv valves are set

to put oil 1&yer to No.7 storage and water layer to No. s.storage

-8+ Turn full steam on vaporizer No. 35-B.,

L
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6. Start air compressor. _ B =
7. Start Hexalin feed pump No. 3-D. = . . - ;hi-:-”
-é. Turn heat on converter No. § ~C and haat to 600 C.,
‘ 9. Start flow of Hexalin of 3 to 4 G.P.H. to vaporizer;

"f , Cizjs.‘start very small flow of alr to vaporizer .| Not more
- them 2 to 3 cu. ft. per. min.)

f 11 . As resctiontiights Off'! gradually increase air flow
to hold converter between 500 and 550 C. .-
12. Gradually raiee Hexalin feed to 5 or 6 G.P. H.and

menn increase air flow to correspond, '

B 1 13. Check condeﬁser No.4~A to be sure it is operating.
14. If at any time the Hexalin flow is stopped, turn off
all flow immediately.

Shutting Down the Process.
- | L

' 1, Stop &ir flow to converter.
S _ 2. B -tpp Bexalin flow to vaporizer.
| 3, Hexalin feed pump NO. 3- A.

S '  4. Turn heat off condenser. . ‘ , ) g
L 5. Turn steam off vaporizer.

; ) 6. Turn cooling water off condenser. ‘ =
:;%;;t ' R No. 4-A (Caution% In freezing weather leave uh ey
b small flow: of water on condenser, if shut down is to be ‘for

.some time, condenser and water lines shpuld de drained). g-%'il'.
2w L e : AL
2 ;iif,h ‘C, - Control ‘s@r Process . - . .‘: ;“ffiﬁ? :
l%_}- i- SR No control is required ro; the vapor phaae

oxidation beyond maintenaﬁoo b:lunirorm flows of alir and ..

Hexalin being fed. Operating temperature of the converter

AT LORRRER T T R RS T TR T e AT e T
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Vu;:--..u. Z i - . ——— e —— ' N iy - ‘ ,:: + _= “_.‘r )"‘i:‘;-" - : '1‘ 7.‘2- .. .'J -
': | : N cont. from page 4.’ "__ (n) m T . T k]”ﬁ
.- must be between 500 and 650 C, It 1s necessary to uupply y o ;Z? -

o some external heat to the converter v T ’ :>.‘

Aa a general check on converis :I:on and perrormance 1‘ s

i—w‘

) the unit the laboratory should analyze thec erude product
by preceasion distilllation, Occasional lnalyaen should be f

nade of the off gas, to check the 1oua of material ag CO R
and COz. . - _ . ,hﬁ;m_}ﬁ,h;_k
Part 12. Refining of Cyclohexanone

Outline of Procesas

The crude Cyclohexhnone produced in the vapori:sphasa
- " oxidéntion is refined in a 200 gallon vacuum still, The process
| consists of drying the charge by refluxing through adecanter,
producing & refined ketone rraction, aAsemi-refined ketone'_
fraction, and a hexalin residue which 1s returned to hexalin -
storage. |
Distillation.Procedure: _
See Fig. "2 for flow dilegram. ; ) .
A. Productbon of Refined_Cyclohexanoﬁe from vaﬁbr,fgf
phase Oxidation. ' | '
1. Charge still NO. 10-4.t0 approximately one _  ~

inch from top of sight glasa with erude Cyclohexanone from 8

Fo. 7 tank.
2ye Turn water on ketone still condenser No. .10-..

3. Be sure that still is vanted through valvoi. 1. B
. at dbase Of 10=-H, - T :..-.... o \

e 4, Turn full steam on coils to No.lo -A kottle:;_*'

-

"'-.Z i

[

-and heat to about 80 C. Reduoo steam rlow to about 100 lbt..y
- per. hour and bring still to reflux. _ S " j"Tty
- - 5. Set valve s0 that make passed to dqéanter.ﬂoilIOJD

 water layer to water storage aNo. € and o1l layer réi@rned”to
% s K S
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et11l kettle. .. - . . . . o ;_:Jh;d AU {/
6. Decant water oontlnuou_ly at appw nimataly 2: 1 ﬁf?

reflux ratio. The proper draw off 1s that 'hich glves ths 'n

maximum water removad. ‘ _' e _“.;; ;~- .

7. When head tenperature reaches 100 C, and noﬁnora
-:‘lg_

water will separate turn off steam to kettle.' . _'m§¢%;;§}u_:

8, 6lose valve to decanter ¥o 10-D and preﬁare J:Eii
for wacuum operation. S Ll

9. Close valve on oll return to kettle. _

10, Start vacuum'puﬁp as instruced below and gradu- .
-ally reduce pressure on systém «{ At such a rate thq normal |

boil up 1s maintained to 2.0 inches H. g.

11, The following:iveuts are made:
A. 2. .. 7 From water cut to R.I -~ 1. 4520
" at 15.6 C. at & 4:1 reflux ratio - to crude ketone storage
No. 7. _ '
1z B. Prom BR. I. equals 1,452 to 1.453 at 15;6 b.
at 2:1 reflux retio to refined ketone storage No.l1l2 ;
- C. From R,I equals 14530 to 1.4540 at 1566d.
at 4:1 reflux ratio to refined ketone storage No. 12,
D. From R.I. equals 1.4540 to a_head temper-
-ature of 88 to ® 0 C. (at 2inch Hg.) at 4:1 reflux ratio to
crude ketone storage No.l. LT T

E. The still residue is pumped { No. 9 pump) -

to crude hexalin storage at the hydrogenation plant.

Tt e
RS A

. _ft ' 12. The actual distillation procedure made , vary som-

' -evhat from the above depending upon the quality of the crnde
'cyclohexanono charge. For low grades of orude ketone 1t '111'*
be necessary to take a seml - refined ketone ocut to be fed in

2‘.#

& semi- refined etorage'uo. 1l for redistillation 'tw'“--

B o T R e e Ty gl S L S G




Figure § g'vea the boillng point pressure curves ror cycl-
=phexanone and hexalin.

O

b/ﬂ ”

Il
,

Fbz. 4 gives a plvot distillation of crude cyclohexanone -
“as produced by vapor phsse oxidation. : o
- Recovery of oil from Cyclohexanone water layer.

1, Charge still No. 10-A approiimately 1li- inch below
the top of sight glass with water layer No. 6 tank.
2, '

Turn water on ketone still condenser Ko. 10 =C

%%. Turn steam on kettle and establish reflux.

4, Pass draw off through decanter returning water
layer to still kettle and oll layer to crude ketone storage
of oll.

¥o.7. The rate of draw off is set to give the maximum removal

woater im kettle to sewer,
6.

-

5, When all oil has been removed shut down and dilscharge

Vacuum Pump Operation.

1. See that the 01l is at the proper level in the oll

separator tank, The proper oll is Opalube S.A.E 20 for winter
operation and Opaluve B.A.E.30 for summer operation.

2. To start Vacuum Pump.

e
.

A, Btart small flow water to water jacket.

B. Seeithiét all velves in o0il seal line are closed
and remain closed untill pump is running.

C. Turp orn power and start pump running.
D. Open wide plug cock in oil

01l to flow into bearings

-
- -
%

5 ,.ﬁ.

bm . giremm . N (oA e e g

seal 1line, (
E. Open one and one - helf turns the valves allowing
»

ti

e e PRT e AL St e Ty S T gty i R = DT b

at each end of crank shaft.
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i i;%: - F. Suctfon lines should Sq abaolﬁtelg free’or aillfi ) /b/;o
%/ - foreign materials and should be perfectly tight. ju“: ;.l 0 ;Zf
} v SRR " Shutting down Pump. e
i _ A. Close plug, cock in oil seal line. IR = _Effg;‘ _
f ; - B. Allow pump to run thirty seconds to free itaself oflqil. a
B m o C. Shut off power. -~ . - "=h§£€%;¢:'
%_“ D. Stop flow of cooling water to jackot.' T
E : - -
E Part 8. Liquor Phase Oxidation of Cyclohexanone to Adipic Acid.
S | )
E ; Outline of Procasss-
E C Adipic acid is mede from cyclohexanone by

T 14quid phase oxidation. Air and cyclohexanone in an acetic acld
3 | medium are upgsseddco-current through unpacked towef; in seriea{
E . The towérs aere maintained at 80 C. by -ntef circulation.
;_: % o The adipic acid solution formed is collected in a
E } hold up tank for subsequent purification. The spent air }s N
E N first water cooled and then passed through a refrigeratsd i
? condenser to remove acetic acid and cyclohexanone. The econde-
!' - " -nsate 1s returned to the oxidizers with the feed.
; .¥ N A: flow diagram is attached . Fig.b.
e
o
- . . B C

e

!
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Sterting the Procoaa.- R P /ﬁl?

1. Aceticcacid Siorages The £00 gallon aluminum tank No.ls

e A-..:l-., -

15 provided for acetic acid storase. Since 1ts only source of ~

w .._,s = -+

‘acetic acid 1s from the acid recovery still, this tank vill bo

‘ empty, when first starting the proceas. ’ T fTvgi e

2, Acld mother Ltquor Storage; This storage No.154 ténk}:i '
will also be empty when first starting the prpcess, Its source e
of acid liquor is from the centrifuge. N

8. Refined Ketone Storage: The refined ketone ntorége ¥o0.12
should contain at least 50 gallons of refined ketone as prﬁduf‘

-ced in Section 2. above.

4. Content of Oxidizers: If oxid&zers are empty @dd to No.20-A
"oxidiger, about 65 gallons of pure acetic acid from ecarboys.
' This is done as follows: |

A. Pump 75 gallons acetic acid from cartoy tthrough
pump No. 18-B to feed tank No.20-C. I

] -

B. Pump acid from feed tank through pump No.20-B to_
oxidizers. If oxidizers are ful} from some previous ahut—dowp
they can usually be started without any charge. -

pBe_ Preparation of the Fillsl
The feed is mixed in weligh tank No.1l8 and 13 suff-

« icient to last for twelve hours, The normal feeod mix conaists

- .. T R B A

of the following: T ' : - |
A. Pure acetic scid from ho.ls tank equals 335§

B + Refined ketone rrom No.lz tank . .55b#“5-'

* Ce Acid mother liguor from No.34 tank * _800#.‘
. , -

b
1w -
Y
F

{Approx.174gals)

Catalyst equals Blbs. manganese acetate dissolved

4n Aoetic acid, per batch. - T ?g“

R e eI SR NS —— - [ S R ,W,..xw...,n._._...,}.'_hﬂ.n.ﬂméﬂ.t_ﬁ~9_}‘ Lo



T Since 1t 14:;eceaaary to add npproxima{jly 85 lbs of make- ‘;2f
-up ncetic acid every 12 hours, the catalyst is diszolved in the

quanity of acid in a ecarboy ahd pumped to the Ieigh tank The_:

-ramaining acetic acid required, (335)1bds. 13 r™un 1n rrom the

.54
S
2

Lacetlc acld storage. o “:- ';5

........

When first starting the process there will be no acetic ncld

in No.15 tank and no acid mother liguor in No. 34 tank The . i'
composition of these mixes will be as followss ) S

- Pure Acetic acid from carboys equal  1135#

. Refined Cyclohexanone from No.l2 tank equals S60# 7 .
SE Totel 1485 -
. Catalyst equals 8f maganese acetdte diesolved in 85 lbs;liéa_
of acetic acid..all of the acid andAcatalyst from the first 7
mixes 18 pumped directly from carboys to the weigh tank. Rubber-,

LY

gloves and gouzles should be used during this operation..

- Tes -y

€., when the feed mix has been completed, eirculate mix th-
~rough pump No.158-B to top of No.1l8 tank for two hours. :

5 .

P 7. Pumphfeed tbrfeddiimpks¥esBn-€.

8 . Water Circulating system. ‘ T _an R
Fill water hold up tank No.20-E with filteredvwaser -

end circulate water through oxidizers.

B - D Purn water on cooler Ko.20-F.

: 10. Turn ammonia on refrigeratodscol}ﬁn No.20-H. _-,-{'51-
-{;“;;w;_ ... 11 Start feed pump Mo.20-D. . \5; ) - ~,;§':n’.£:;::3\ - .

i iz. 8tart air compressor and set flow at 27 ou. ft.per. uun.

.to oxidizers,

";i* g 14. Start feed of about 5 G.P,H to oxidizers., IE';?
- f 15, 4djust water circulaténg ayatem to hold oxidizers at BO C.
16. When feed has settled out at 0.P.H. gradually raiae to -

14 G.P.Hl - .‘é. ' ’;J-u P __.._’.‘ .

g g S T ey M e e PR (R i L R P - R g e T e e
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1'7. Check f( of recycle condenaato trLC)aeparator xo.eo-x /
and 20«G. Leave rotametara '1de open 8o that full flow returns

to oxidizera. : - -:;~ R
. ‘-.f‘ﬁ -

- - - —-r'a:r-_;

18. Be sure that steam is on coil or bold up tank No.ﬂO-J.-qnd )

111 steam traced lines in thia aystem. These lines ahould llways

-

be heated unless system is flushed and cOmpletely drainod.~-.ﬁ? e
19. Control of process consists of maintaintngeconatant rlo'u

0f-1iquid feed and air and holding the oxidizer at 80 C, -

Shutting down the Process. ) P .L.j

1. Cut off feed to oxidizers. _

2. Stop air flow to oxidizera, end shut d;wn air eompfel aor
1f not needed for vapor phase oxidation or isobutyl prOpehgate_:

&. Shut down feed pump No.20-D, T '

4. Cut steam off preheater N:o. 20~N.,

5. Stop cooling water to cover No,20-L and start a amall
steam flow to the water circulatﬁng system, or completely draiﬁed'
to hold up tank No., 20-J. If the shut down 18 to be for some
tlme the oxidizers should be drained.

~ 6. Turn water off spent air cooler No. 20-F, {Caution:
Leave small flow or.vater on this condenser in freezing weather’
h or drain completely). ]
e 7. Turn ammonia off refrigersted apent air cooler, . . . .

YOU WILL FIND ANALYTICAL MRTHODS ON SEPARATE SHEETS.

".. &
PR o N

-

;-ﬁ_dj Part 4. Purification of adipic acid from 11quid phase ;.
oxmauon. : ' STy
. - __:l_:,’ “5‘:’ RN

~§r -f' S

OuXline of Process:
The effluent rrom'tha mother phase oxidigers

-

is cooled in batch cryatallizar and the adipic acid whioh crystal-

_=ligens 1s cantrif&ged from the aolvant med fum and uaahod.-éyrﬁsfm:

e s
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The crude (}hed crystals are diuolvo@n Aistilled water V
N ' and recycled mother liquor with a proportionate amount of

second crude crystals and treated with Derco. The hot 11quor

- - R -

‘13 filtered free of Darco and alouly coolediin & second bateh,q__,
: crystallizer. The adipic acid crystéls obtained are oentriru- '

L ’. . - ..'-"‘1!_4_"'»“"

-ged rrom the mother liquor washed. and dried. The Mother liquor

Rl L

from this step s divided into two portions. One portion is

S

held 1n‘the water solution tank for dissolving additional ndi-
-ic acid. The other portion purged to a recovery evaporator;q.'

where water and acetic acid are removed and adipic acid is

L

- - recovered from the residus as second crude crystals.

A flow diagram is attached ¥ig, 8.

Summary of Operating Instructions.
i

L o R
. N -

A, Separatibn of firat Srﬁde crude cryatals from ::
B acid mother 1liquor. . S
A - | 1. Be sure that all 1ines from hold up tank No."20-J
' to crystallizer No.,30 are heated, | ' '

2. Fill water jacket of No.30 Crystallizer and hoaf
to 80 C. with steam. .

3+ Check distillad water supply,at least 650 gallona
should be on hand.

4. Pump acid sclution from ¥o.20-J to No.S0  _ -

- . - -

pff crystallizer, Charge should be 250 to 300 gallona."f'“:f'ﬁ";f“'
5. 8tart slow apeed stirrer in No.30

: ;I_' Rt B
-
= —--

. T ‘ 6+ Btart flows of cooling water to No.30 jackets‘

A v
PR

Adjuat cooling water rate to givo cooling of npproxlmately -

-
kB
rhai
?

*i - 10 ¢ per hour. “~
- ] 7« When the acid liquor in No.30 has crystallisad

and ¢olled to 20 L., Check centrifuge No.51 to be sure 1t will
operato pro?ﬂrlyc

. - e s e e e o) pame ey e~ = TR - g e IRV SR SRR T, e e
B . T - - . . T




e 3 . """7}/’
x’.'.j_t' - " Place cruie adipic ecid cryatai reciszl'ﬁn&;r centrif&é;'__f 
5 i} . o diacharge. E ’ . ._' '5f':: *f;”"fi;
. 81 The centrifuging 1; done on the fodlowing cycles wx:ﬁ;;;~
3£7€:? - A. Set liquor valves to acld mother liquor ltorag%:§§5§;y‘
'-:?&1: - B. Start centrifuge on slow speed and charge troé@ﬁgigq””
. erystallized. When cake begins to bulld up near the top of the -
‘ basket, stop flow from No.30 - N A-.;.%T.T;}fgf%ﬁi”ﬁ§fl 

C. Put centrifuge on high speed for one minuto;?:;%i?_;
D. Put centrifuge on slow spped. - .. . itsdl

n E. Set liquor valves to water mother 1iquér itoragé 80;54.

F. ¥ash crystals with three gallons of distillod water..

G. Put centrifuge: on high speed for ons minute.‘

H. Put centrifuge on low speed and discharge basket to

SR erude crystal recétver.

;}_: Repeat the above cycle a&s many times as it 1; nec- Q.T

e essary to empty Ko.30 crystallizer. A 300 gallon charge to Ho.SO

war .
TR

should be handeled in about eight loads to the centrifuge.’.
-
8. When chargze has been centrifuged, wash centrifuge with
five gallona of distilled water. Rfn wash water to No.54 tank.

P T S

B, Purification and Drylng of first grade crude cryatals.

»e s un

1. Besure steam 1s on heating element in water -
“ffl”“‘ ‘solution tank No.41 end all steam traced lines. -~ :

2. Check distilled water aupply, at least 150 gallons

R ahould be on hand, - ' T w;le
o i??ﬁf.; - 8. To No.41 tank add 45 gallons of aistilled -atéé
.5”%4 : "and 50 gallons of water mother liquor from No.54 tank. Sta;;“1“-
g l;f i agitator and heat to 80 c. - S .?;
i : o "4 4., Add 385 1bvs, of first grade crudo cry;;als
- 20 1be. of residus crystlls and di”°1'°d' s '.ﬂiag?#"l e
%‘ O . - : MR

Py e LTS TR T AT TR L




B - . e . B . .
- -_— ——— A oy e ———, R LT -M——-M‘.—-—F_-—- - G =

. - 5. Add ( lbs or Darco and mix° wa‘r) _,h;,,‘_—;;‘f_:r_\ : ;:'3-*_;. ”
6. In case ‘there are no residue crystals the batch ln com-

-pletod with first grade cryatals. l T ;rv - f’f?;ffifiﬂ‘; 5
‘. . 'ﬁ-v' 4 :v - N - - e et -*"--»r-w. . f. -(.*‘- ,:-r»-.': . .
_ ©T=-_ . - Distllled water 1a used 'hen there 13 a storage of water .
2. Rt oo AT
. :mthor isquor, - '-1 e TR
- L e -i‘."-}:-_«e-? 2
SR TN

?1f£54: ‘%, Check filter preaa ¥o 46 be sure that 1t is in operating
condition. Steam should be on 111 ‘trace 11nea and heating elementa

- - — - - -

PV

1n presa. 5 ) ' f _.J'. 5".._ D
£ « 8tart circulating pump No.46 A. and ciréulafé ;§;;§‘;"
solution through filter press No.46 to top of No.4l tank., -
Continue circulation untillall Darco has been removed . -.
from the solution. - i . ’ - f,v—r
. P11l jacket to crysstallizer No,50 with wafef aﬁd ?
heat to 80 C. B - P i;

10, Turn steam on tracer system from filter pégas.id.'sb
crystalliser, these lines remain heated unless rluahod and drainod .
1 1. ¥hen water solution is free of Darco pump to. cryat-

-allizer No.50. ' o
12, Btop agitator on No.4l1l and Ko.46-A. pump.. ’
Caution: Do not turn steam off of heating oyatemA:ti
unless flushed snd drained. ' -
13. 8tart slow speed stirrer in crystalizer Ko. 50 and _
| starts cooling waterto jacket, Cool charge at the of 10 C per. hr.‘
cool to 20 C. Care must be taken to avoid sudde; coolins aince

rate of cooling governs crystals size, It may be neceaaary to }

Zueea‘ the batch to start. crystallization. This 1s done by
introducthgﬂseveral crystala of pure adiplc acid to tho cryatalizer

il Eoe mee

14, when the aolution in crystallizer No.so hns boon
evolved to 20 C. and crystallized 1t is ready ror oentriruging.
- 15. Place refined adipic acid cryatalu racievar under

-

contrituge diachargo. S e 5-; “'ff?

- < o a .
e a e e i = erremee ey v = gty o i i B, e e e regem ey h o ol




h ' = P y - . it gl 2 _._a-., e by p—p—
* > B A T i T - i > . . j (3
D Fe N e ey PR LI B R B S S T R LR R = "_‘ ‘
A ' T - e mee o~ -5 - - - - - AT A
- -~ et s 2y . B

it e e -
‘......,;L‘ T

1;;'5;53; T T C(ﬁwrirugingiin done ‘on tho ta owing-cyélozrﬁﬁiiz MR
;;'u;:lf oL . (A Set 11quor valvea to 'ater,nothsr liqﬁor :torage -

'ﬁ.,r f’ Cien.

‘0.54. _'s, . - e '.,'..3;,"‘ : ’_ PR :_7.“ CaEd =L =
. e e Ll R S NI R R

o -':.3-:--"--- PR 'g ‘.,.p - I -
‘:ffﬁ:'; of the baaket stop flow from 10.50 cryatallizer. B ;,.fﬁf7ﬁ -
';g$~r~‘ ;:43 ‘ QCOOPut eentrifugo on high speed tor one -ﬁnnto ;u;:;L
P (D) Put oentriruge on slow spoed and vnah cake with &
"i‘jﬂ ‘three gallons of vator-distilled. ‘ R ﬁ’”‘T’

e e () Put centrifuge on high speod for one minuto.“ﬁ'

3§?flf::“’ ‘ -:T : {F) Put centrifuge on slowrspeed and diacharg; %ﬁ;é”
Tl crystals to refindd adipic acid crystals receiver. - ﬁ??ifﬁii“f 3
ii _ The above cycle is followed anti1l crystalliso;v;?%-
f;? No.50 18 empty. A full charge of approximataly 300 gnllnna'in -yl;fm
% N0.50 should be handeled in #1ght loads in the centriquQ._ii:EE;;
L s SR B L
b | 17:213.5“5 of adipic acid: [ e —~'

The Arier No.56 providen ror thts oparationria a counter-_;;

:;;1 ; -current rotary drier. Air heated to 140 C. by paaaing over steam I'
©oils, 1s drained through the drier in one direction and adipic ;?5
o acid is fed in at the other end. . .:miﬁng -yfw?
:-”3— L ‘ Dry refined Adipic acld crystals are di:ohargedgat -
Lo -the other end.

The drier is of sufficient capdcity to handlo a ttenty-
‘:__ ﬁfﬁl' rour “hour make of refined 'et crystall 1n abx hourn. The lotual~-af-\

porrormanca of drier and rato or thrpughput uuat be adjuatod by

l. * : - X o
.mlyal.’ . ER. ‘- Coa e S S R "-_ai“‘:"- St k-
' C. Rocovery Kvapoator: S ol oL

.=.‘

: E - < T, ST
B -
w -

The portion of water mother liquor 1n No.54 tank

_;-vhioh is not noeded for dissolving corude adipio acld 1a pumpod"
b\,l- el

to recovery ovaporator Ho.ﬁo..hﬂ-. 7; L ,';i

L L R T e PO IR
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‘rhe at&tat and acetioc ncid are ovaporatod ‘to the atnoaphere .

Ve Asiah o - wrrme s T e d '-.__'-,A

- P
5 efﬂ ol through the vent. Tho oxtent to vhich the ovtporation 1: carriod
E “ should bo detormined by 9001135 a aamplo or hot liqnor and notﬁng

P CoAMEL
T the cryatallization ocours at 20 t0.25 C. , the ovaporation. 187
= * " atoppsd and the hot 1iquor aischarged through e hested 1ine o = -

eryatallizer No. 30. The orysta 1zauon and contrifuging of _,,-,,,__,'__:f'

XK
s me - .-ﬁ.:m_-.‘q;r‘.,iwﬁ:..

recovored adipic adid 15 the same as in Part B. abovo - v;

Analytical Procedure: ._ - O ' .:_,
gﬂ; i T The pure adipic &cid can be analyzed by diuolving_:

7 g
Tl
i

MM
£ v '

a 1000 gram sample in methanol and tetrating with O 5N cauatlc
Rbidddhol oo
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T ﬂ Adipic acild equala CC ¥ base 073 100

F211 L YA
-

: ?%““ e : " ‘ ¥t. sample

R i A trtration of the base agamat}.s
- ?’5‘%{? . . ~Tor each deteminatlon. T ANE

a &.-n.r* ~ Part <5 « B‘ecovory of Acetic acld and Adipic lcid rrom
- the Purge Liquor. L

";;_ T Outline of Proceu' S

Lectone acids are romed an by-products 1n the liquld : )

SO phases oxidation, these are soluble in the solvent wedid m e.nd

“ ; - Ot

s .~ -are purged from the system to prevent butlding up. The part or _ﬁ .

?5 S b, - MO14 nother—liquor 'hich is not rocyclod is ohargod to tho acld
?1'—" : rocovery atnl. Aootio scid and ketone are rocovared t tho_"'
? ‘"’ : ln oentriruged from the:residue ‘llquor.

‘

n - .
Y
'\' r )

“ A flov diagrm 18 attaohed riguro B.
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Operating Pro(:-uro: T i O & é

A. Acid Recovery st111. R ;5 *1?

—
- e

B e

‘J:;:q;‘“- 1. Charge acid f&oovery still kettle No.SS-A.to k;{_;

.,...., b

A acid mojher liquor from Ko.32 tank, _5 '
' 2. Turn water on eondenser No.ss-c..; | ]
3. Turn steam oﬁ coils to No.SﬁA The tutl stean ?;%E
flow may be applied tnti# the base of the eolumn begins to warm
up. Then reduce steam flow to about 100 pounds per. hour and . |
establish reflux. L

3. Turn steam on tracer to dlscharge line No.S&A‘

to hold-up tank 30.54 and hoating ¢o0ll in No.34. Leave heat on

this system at all times unless completely drained. . T %iijﬁ-
§. - The following cuts are made: - i BRI “.;5ﬁ;’
A. Eetone, water cut at 5:1 reflux ratio'to'?;‘

ketone water layer storage No.6 {(approx., 4 gals.)

6. B, Weak acid cut at 1011 reflux ratio. This

is drained from the receiver to a carboy to de discarded. . ...

(approx}5 gal) : ST
C, Btrong acid out at 1:1 refilux ratio to -

receivers 33-E and 33-F and then dropped to pure acetic acid

storage No.13 (ibprox.lss gals.)
» Ds The residue 1is diacharged to No.34 hold-up

- EE R B By S "

tank.¢approx. 34 5a1l)

[P s

8. ¥hen the roquirod strong aoid has been removed

-'w

,out off steam and discharge hot residue to No.34 tank. fﬁf*’"

o F '—'-‘ -
. s - ‘I. -
L

—,"ri g

'fT*-  - . 7 « Turn water off condenser No.33 C. (Caution: .

‘-’i -

.‘:,,.:“..,

t..,

Leave small flow of water on this condenser in rreozing veather

or drained completely). Since aocetic acid rreezeq;at 16C. care
* BITTICNWMT S33n0a7 30 LIisaung .
must be taken to avold plugging the condenser and draw-off lines,

- N - - 1 . . -
- - M . . * o o wme . o P
ege &
. . R

&
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:.‘*%-_rﬂé/éjv

uaed -hen R

ot _'_‘;

Steam nddi(in to the coo11ng vator ah\\}d be

the raw 'ntor temperatura u below 'nec. The drav-orr and rerlnx i
lines nhould bo completely drainod during ahut-dma vhon the

B o o, wu.’f‘

g 'atmoapherlc temperaturea is belov 16 Ce The quality or ncetioq,

- lcld produoed is cehacked by the oparator. . j ‘_ ” ':‘; |
L . 1520 cc.sample or the acld u titratod rith 1.(#1 _ "L—?ﬂ

E e

to the phenolphthale‘n end-point. S

prews

Calculation: ‘ ,..\ - '
oo of 1!5 g oH 2.85 oqualjl%

B, Adipic Acid Bscdvery from the acid still i-oaiduo:_,‘:f;-':-‘:.:'_}_‘

L

l. The acid still residue in No.u tank is pumpod

to crystalliger No.30 and crystallized as .'mstructed abova ror

acid mother liquor. | - T Tf"w— T

€., The adipic scid erystallized from tho reaidue FU

Tl is contriruged and washed, The -other liquor 1is dischargod to
] F - a drum for burnlng . R *ﬂ: '
r ';;-';.j' - S« The crystals are nshed with 3to4 galloni og
; ' water. The water is dlscharged to the sewer. LT
| 4. Discharge erystals from cemtrifuge to residue ° :

. crystals storagg. These crystals are reworked with first ﬁ-de _

|

erude crystals to produce pure adipic acid. -
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EUNEN-

ANUFACTURING CO. INC. —
- : SAYVILLE - NEW YORK :
e e
_ . A November 14, 1947 - - ... S R
7 S ' ‘ I,
SR P A A SN S T zf 7
", A, Brothman and Associates B o _ L7
2928 Llst Avenue E . lr:@! o
- -LeIsCs 1, New York . TR /A
e > :“g\ o S R N
Attention: Wr. Harry Gold, ghief Chgmist e

: Dear Mr. Gold: . - - _
Thank you for your letter and inguiry of Kov. 10, 1947. -

Under Separate cover, we are sending you samples of our
different MICRO-CRYSTALLINE WAXES which our chemists feel will ful-
f£i1l your specifications. On these waxes, we quote you as follows:

HIGH MELTING POINT HICRO-CRYSTALLINE VAX 180/85 m.p.
PENETRATION 10-13
. COLOEK N.P.A. 3-4 u
, e 15! ¢ per 1lb.
(for Quantities not less than 500 lb..

.

S e HIGE MELTING POINT HICRO—CRY.SELALLINE ux 190/95 m.p. e S
L PENETRATION 8 i St
] COLOR* 3=-4 ' LT
@ 25¢ per l‘b ‘
3 (for quantities not less than 500 lb..,
. HIGH MELTING POINT MICRO-CKYSTALLINE mx 190/95 m.p, - e
PENETRATION 8 - L
COLOR: WHITE -
v - ) 8 L0¢ per 1idb. N
(for quantities not less than 500 lbs)

- . - - v ————— . — -y bw e re——— —rea weme p SEaTRTGe A Smuwn GEL% Tt gn e e
" TE b o tahmans AN e - » Bnanad T T o o - =
B R et AL IR [ T T Ll LT R SR e VL SRy v - ) -



T e e b e e s st - i g

L - - . - [ .. : e PRy a0 T e A
"BBTER KEUNEN MANUFACTURING co..(.xc. S ' O IR

R " MICRO-CRYSTALLINE WAX 900 YELLOW - .- e R
Lo ) MELTING POINT 165/70 A R T
© T - PENETRATION 35-40 ' T

g T T T T vv—f TR TR g TRy B TR T
. o

cwperlb.-_. LT .
(for quantites not 1ess than 500 1

- -_..r—,; Lt e eEw 6

Packing of the above mentioned WAXES is in 81abs or Cartons, R

F.0.B. 8ayville. _ R
P | AR T

Delivery on all of these WAXES is Prompt. ... -~~~ - -~

I1f you have any further questions in regard to our * R

- waxes, please do not hesitate to contact us immediately. ) _-; ;- ) j.
: : Hoping to be of further service to you in the pear ~ - |
: future, we remain, ; - . ‘
Very truly yours, .
) KEUNEN MFG. CO., Inc. )
FJK:ps =
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| ﬁgt‘bmt:lgg. Mr, H. Godd - - - o S e i o

INCORPORATED : R ,_-., :

" 230 Park Avenue, New York I7,N. ¥. - -;

4. Brothman & Associztes

2028 — 41 Avenue ' . - s R
"Long Island City ), NY R TN,

Dear Mr. Gold: |

& ' Your letter of November 10th addressed to our 26 Bmadway heaaquarbers has

_ been referred to this office for reply.

a le would prefer that you be more specific as to the particular ty-po of
l!icro—Cryst.alline or Peraffine wax that you desire. To aid you in this selection -
we have enclosed several technlcal pnblieat.inns regarding the applicat.ion of 'am

1:1 the paper industry.

S - -

- ¥We feel sure that these h:lletins 11].1 be of 1nt-erest to 7ou and 'e l.ook 2
formrd t0 besring from you furthar. L ) L L R

.

- vrTs
- WY

-z

{2+ As you probebly know, the mpp:Ly situation in roge.rd to Iicro—cqatal'!_ina
' ‘and Paraffine waxes is extremely tight arnd should your j.nterest‘beinmyonaothr -

products, we cannot aesure you that we would be ahle to make deliveries. . .

3

oont-a.ct this ofﬁco.
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If we can be of any :hxrther technical service, please do not hesitato t-o
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) CHEMISTRY -

UNlonch\'Sm e |

NATURAL AND SYNTHETIC « BOLVENT AND WATER TYPE CEMENTS - METAL PRIMERS

@ MANUFACTURERS OF INDUSTRIAL ADHESIVES AND SHOE CEMENTS R
TANK LINING COMPOUNDS - ORGANIC PEROXIDES - RESIN DISPERBIONS

SO MARVARD STRIEIET U]
CAMBRIDGE 42, MASS. &
TRowsniosx §-8078 !

December 8, 1947

&, Brothman & Associstes . ‘ - : A
2928 -~ L1 Avenue , : ,
Long Island City 1, New York T -

Attention: Dr. Philip levine, Ass't. Chief Chemist
Gemtlemen:

Thank you very much for your interest in our N-525 Neoprene Paint., In
compliance with your recent request we are forwarding to you, under
aeparate cover, a. laborqtory sample Qf this material for your evaluation.

We are enclosing, herewith, a technical data sheet outlinlng the pro-
perties of this newly developed compound whiech is presently priced at
$3.00 per gallon when purchased in drum quantities, $3.25 per gallon in .- -

5ts and $3.50 in single gallon contsiners. All shipments are made

F., 0. B., Cambrldge, Massachusetts at our established terms of 1% ten

days. . . e , . eI L
We would very much appreciate hearing from you after you have had the
opportunity of evaluating thies sample. , . -

Vefy truly yours

EHA:pm S :
encl, o . . Py
¢c: H. I. Barbey ; B

B T L T e e e B T e e I L el el s I Ll B
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DFSCRIPTIOH. ‘A solution of neoprene in an aromat.ic solvent tith the addition a !
of other materials to yield a chemically resistant pai.nt .

GENERAL USE: As a coating for the protection of aurfaces which are subjacted "’:-‘.ﬁ:

to ‘exposure to fats, oils, and greases or corrosive chemical -- % <-°F,
liquids, aolids, or fumes. _ . L i_jm,'i” .
STANDARDS: Solids - 35% o i L RN
Specific Qravity - 0.9L9 . e e
Wgt/Gallon - 7.9# T Tl Ta

Color (film) - Translucent,-amber color

MISCIBIE SOLVENTS: Thinners - Aromatics, Ketones, Bsters, Chlorinated
Hydrocarbons

Diluents - Aliphatic Hydrocarbons, Mineral Bpirits, _
Turpentine R o e T

Shelf Storage - 2 months ' T

Drying Speed - film loses tack in 20-30 mimtes at room temperature
(65~75°F) and dries completely in several hours,
requiring no oxidation period. :

Odor (film) ~ Kone

Chemical Resistance (film) - to acids and alkalies, oils, fata,
waxes and greases - excellemt.:

Durability - Excellent resistance to abrasive action; rubber-like
film will not ehip or crack. .

Adhesion ~ Excellent to wood, metal and other smooth esurfaces.

’
-

APPLICATION: ©¥o special treatment of surface to be pa:l.nted 15 necesaa.‘r:y How- "~
ever, the surface should be free from dirt, grease, rust, or other

foreign materials prior to coat.i.ng

The paint may be flowed on from a full brush, avoid.i.ng as meh ts e
possible the re-crossing of partially dried painted areas so that

a smooth comtinuous film is obtained. A surface free from gaps,
ridges, and pinholes will prevent chemicals from penetrating be- |, .
neath the paint and causing localised attacks which may spread - - - - --
and 1ift the film. If large areas are to be coated, adequate wen- .
tilation during drying should be provided. Drying at elevated - - _
temperatures should be avoided to eliminate air holes in the film. ;

PR - .
-u

The paint may be thinned with toluol or other thinnara 11' a sprqy
method of application is desired. - T i

Address a1l inquiries to the Union Bay State Chemical Company,
50 Harvard Street, Cambridge 42, Massachosetts.




l . . - e - b3 By R e A v PR

e -\.-'----22/9“941

S . .

ST A. BROTHMAN & ASSOCIATEg Y

S . Chemical ond Mechanical Engineers (ﬂ{U

L. T o 114 EAST 32nd STREET
NEW YORK 16, N. Y.
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CanLz munm rno'rlm!
Copk Usetx ABRC PT™¢ En. e
BENTLETS SECOND PHRASE

BENTLEYTS COMPLEYE |

TELEPFHMONENM

C AR ;3 C (3

RE DISTRIBUTING AND TRADING COMPANY, INC. S
g’ ) 444 MADIBON AVENUE- . ot L _
: NEW YORK 22, LY. . A . > . ’ s e _‘-' . -;-._'_::':,_- - -

‘ e T o ,“ L - ‘ . o December 4, 1947

"TQ“' " " 'A. Brothman Associates . .. . ' [)\

B5=03 H7th Ave. o . .
Elmhurst, L. I. -

- . Attention: Mr. HarryGold - I {;_j__‘”'

‘ .Gentlemen: -

N SRR e With reference to our letter of November 14 = °
oo and our sample shlpment consiating of the rolloving e
AR materisl ,

R - "DESTEE" American Ozokerits ﬂhite_150/155
- WDEZTEE" American Ozokerite Wnite 185/190 . ° = - .. - _

may we inquire whether thess samples have reached yon’ \1
Ve would appreciste hearing from you &3 to vhether these
products have your approvales R

-

S ' - If any of our other waxes listed 1n our’
booklet are of interest to you, please do not hesitate to
request samples of such typese ™ L

™ - .
B . Assuring.you of our best service, we are
I . - . . e e
’ * e
5 .
‘l‘ '
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v Dear Sir: . ... i S L L e :gs;_’;L_.ﬁ;-_-‘f;f,;-:-; S

-

- l&r G. .T. King of our New York Ofﬁce haa raquested
us to send you samples of Span 40, Span 60, and Span 65 .. ... .-

- At R Rl

(Sorbitan Tri-Stearate) and Spans and Tweens booklet. T SR
= I We are enclosing the Spens and Tweens booklet and :”*
oA will send you promptly under separate cover by Parcel Post el

4 ounce samples of Spans 40, 60, and 65, on a sample no -, .
L charge baslis. . L J

SRR TETRTER TTTRETT Ty The e T g T
' -
.
4

! We appreciste your 1ntarest and trust that ‘11’ re
S may be of additional aervice you will not hesitate to call e
' upon us. R . w_.g. S

y e . .. . PP ' - . , sazt e
!'"" :g'“& . ‘-‘ ,,'.- ’_ .. B . R e - o t - very trlﬂy your” ;"
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£or use in gdhesives and plasticlzers. -

I%-3180

-

resistan
color, and extreme yesistance to perspiration,
orbination with nitro-cellulose or/and e

It requires ¢
It will not cook with oil.

stability.

chalking), good
moisture and water spoiting in auto

It is used in boih interior and exterior lscquers, lacque
paper and cloth, hardware lacguers for perspiration resistance, and auto~refinish-
ing enamels and clears. Color retention is fair. : i

4

o

.

i3 T -

R R

- - - - e
S

—

3

" froxm water gpotting to pitro-cellulose and etiyl cellulose lacquers. The - .

flexibility and resistance proporties of the XR-L357 have made it excellent

e ..

L

The unmodified resins, IR-31C0 and XR-}357, are tough, pale colored e
exceptional rescistance to meisture, alkalis, acids, oils and groases, [~
+ They impart high gloss, easy polishing characteristics, durability and freodom .-

-
B &

- -

s e ey

A permanoptly fusible resin having Mgh alkali, acid, water and grease -
ce. It gives high gloss, remarksble depth of luster and fullnoss, feir
It has a very low scid value. -

‘1 cellulose for solutiom .

r coatings for

T

A Typical uses are for product finishing lacquers and for exterior lacquers,
clear and pigmented, Advantages:—high gloss, gloss retention on exposure (less

e

. .5 .. .-0lear laccucrs, besed on the following R
durability in expopures, = - 3 N ] / _
STTROCELITIOSE RESIN PLASTICIZER (dibutyl
}- .n '. ‘,_ EREE I . ,1‘_:‘,: ~ o -'-, .D.S .. - -, ] g =
1.7 e 0.3 - e mm
' 2 0.1

+

proportions of resin to cottor are used,

_ Bofter as the proportion of resin is increased,

S .
Properties:

nitrocellulose approaches the limit for gencral harduess, - R
Coler: i Y
Resin —  2-11(3:1 xy10l) o

. Film ~ Very good to fair.
Specific Cravity -— 1. .
Yelting Point .

{Ball & Ring) — 125-150°F. -
% Nen-volatile ~ 1007 .. .. . e
Acic Humber —_ 7 1=3 L

[TS o B Bt . b 1 .

B R e

" he IR-3180 48 in itsclf fairly fleible and requires less

The lacquers become slower dry-ing

1 1/2 parts of resin to 1 of .

adhesion and non-ternishing in clears over metal, resistance to
enamcls, high durability, resistance to oils

and butter fat in refrigerator lacquer tests, non-yelloving. An imporbant
property is its ease of polishing to a high gloss. _ .

roportions, have given good .

plasticizor as larger

and
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- XE-4357 is slightly softer and darker in color than XR-3180. It bas
_ excellent adhesive gualities and is gocd for plasticizing other solutions. In

addition, it is umed as an ingredient in adhesives and as a plasticiver for

certain of the diopersion resin coatings. . 7 o

-

e

Acid Re. —— Eot over 1.5

1 Color —-— 39

4 Yelting Point - — Approximately 117-121°F, - - . -
Spocific Gravity e : '
Vieight per Gellon == 10,3 lbs.

Stability of Bolution

Tl do not offer z solution of IR-IB0 for sale,

Cold eut solutions are less stable than those made by heating. Cold
cut solution in cotton solutions or solvents that arc cloudy when rade, are
certain to be unsstisfactory. In any precipitated solutions, the original con
dition of the scluiion racde by hoating Jo restored unchanged by warming up the
separated mix and stirring at 1L0° F. to bring about re-solution.

_Sattling of an XA~1EC solution should be viewsd as crystallization and
may be prevented by the nse of rore powerful resin solvents, by proper dilution
in these solveats or into a finished lacquer promptly after making up the solution,
or by the use of terperatures high enough to prevent its starting, wWith slight
gtwom in final properties, X2-4357 designed for stability of solution, may
- [ ] : . . . - . LA

Regarding the order in which solvente rank as to power &nd keeping of
solutions, there is no nunerical rating possible, However, the following list
of solvents and other lacquer matcrials are jiven in the order of decreasing -
solvent powsr of toleration, .

T T P WAy

L Solvents Non-Volatile
? PR : . .
Acetone Tricresyl Phosphate
Tthyl Acetate Dibutyl Phthalate
Toluol Kitrocellulose o TL T
‘ Dutyl Acetate Phenolic Resins (Bakelite)
L - , Aylol ‘ Natural & YXodified Resins
. Cellosolve 0ils .

3 L1lcohol
. : Fetroleun Thinners

—— e ey
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" - The most umexpocted situation in this listing is perhaps that alcohols ~  ~
are such poor solvents for XR-3100, Petroleum thinners very markedly, soms, such
ac the Solvessos, having about as good toleration as the gleohols, The nsual -
miperal spirits, however, are completely immimcible, : oL LT

Lacquers or resin solutions in which the comdination contains the tolerable
limit of oils, alothols, petroleuns, etc., are the most troublesone for precipita=
tion. Ue have had no instances In which laccuers, made up to 25-35% solids with
acetate and benzine series of thinners, Lave separited on two to three years
storage, sven whan the s0lics werc largely XR=3180. Egqual parts of 3180 and
toluol will precipitate in 10 to 30 days. A sclution of two parts of toluol to
one part of resin will normally last from several weeks to several months, and .
one of equal parts of toluel, etlyl acetats and resin will last sorewhat longar. .

LA S .

| Note: 50% solutions of XR-31BO in the stronger solvents wust contain a
little nitrocellulose, ethyl cellulose, alkyd, vimyl or other resin to stay in -
solution for definite periods of tire, Sclutions that are capped and not continue~
ally being disturbed seem to be most stable,

Discoloration of XR-3100 ip Lacquer

+

Wnile X3=X1080 reein alone has little or no tondency to discolor on ex-
posure to light, when used with nitrocellulose, the combination yellows more than
either one alone, This discoloration deppnds on the intenaity of the light; is
greatest under the U.V.Are, less on direct exposure to sunlizht and still less 4n
dirﬁISBd u@tn *

B Al ok e e T e - 2 T
- .

.

" 4

Very satisfactory white lacquers have besn produced for indoor use as"
Tegards color or Giscoloration, .

Any Sudgrent of color change should be made on the basis of equal gloss - -
or gloss retention, XR-J1L0 will permit higher pigmentation for equal gloss as .- .-
; : compared with Damar, Tho glcss retention of XR-3100 is also exccllent., while
. XR-L357 holds gloss still better than 3180, the XR~3180 will collect less dirt
Qa outdoor exposure. )

LA

Plastic Checking

S ' XR+3180 has a low melting point and when used excessively in a lacquer,

. will lead to plastic checking on exposure, This tendency may be reduced by using
& moderate amount of XR-31L0 (S0~E5Z of solide on the average), and plasticising
to suit the conditions, Any modificution with hardering or stiffening agents, -
such as hard or rubbery rssins, pigments, espocially of the fibrous type, o
higher proportions of cellulose ester, should be effective in reducing plastic
checki.rlg. ' . . .
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Fron a durebility angls, XR-3180 does not seex to bolster up ester pum, - -
Small percentages of XR-31B0 give very little or mo increase in life of the film,
This may be due to poor compatibility and would apply equally to Damar,

The cormxm lacquer resins are barely tolerated by XA-3180, The alkyds,
darer, ester gum or roezin cortaining resins generally give hazy solutions at best
with IR-3180. IXR-3180 is probably the most compatible with cellulose of the
above resins, and 4n some ways, alcost reserbles a solvent in its action, Lo

: Resins that readily combine with XR-31080 are less cempatible with nitro-
cellulose (vinyls, styrols, etc.). Excellent compatibility may not be necessary - -
for mixing to give the desired results. S e e - L

L1s0, plasticizers which are not compatible with XR=31£0 may not ruls
out thelr uso (castar oil being an exception). Tricresyl phosphate 48 a solvent
for 3100 and dibutyl pbthalate rakes an excollent plasticizer, .

The following forrula suggestions may be of intercst to you:

LP-8285
Lp-9859
LF-0L70
XE-7L72

BR—I)?: -

This is viscous oil-modified resin which has a fairly deep yellow color
and a phenclic odar, It gives low viscosity in laccuers and may, therefore, be
used with larger proportions of higher viscosity nitrocellulose than usual, T e
Gives clesar and pignented lacquers of unusual durebility, body and water resistance, -
Dae to color used only where yellowisk Clear s acceptable or in dard: and solid
colars. Despite color and odor its high integrity in lacquers still continues

its usefulness 4n specialtiies.

’ ' Color —~  W~6 (351 xylol)
Speeific Gravity —  1.02 _
Vincosity —~  200-360 cp (31 xylol) |
Solids . = 100% e e e
Xeesping Time — 1 year : ot
. Corpatible with == Nitrocellulose and bitumens
BJ-1(5801

Thiz is & non-oxddizing, hezt-reactive -9 ("Carbic* anhydride) type
resin wiich will cold blend with nitrocellulose, ethyl cellvlose, chlorinated

L4
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‘ mbber md urea resine to give pon-yellowing t'ﬂ.ns hav.‘lng a h:.gh b_rdar ot R
flexibility, adhesion end golvent resistance, DBJ-16500 acts as a resin plas ciger = -
fér both lacqucr and ureaz yielding a tough film with excellent ashesion aJ.mg !:lt.h S
alcohol resistance and caratility. :
.. Gopes.
. Properties: o
. Acic He, -"-
Baking time (alone) -
T - Cclor —
AT Solid content — :
y Spocific Gravity -— R . .
] . Viscosity - 200-)50 cp. (3 1 Jq'lol) - an....
. : Keering Time —~ & months or longar
e . Solvents -— xXylol : :
) Thinners -— :erol-Solvasao, etlwl acetate e
] Wt. per Gallon - 8.3 lba.
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" Yhe walnut sh

_as possible in the glue solution. This can be accomplished by hand-stirfing, «i%.
* employing a glass rdl in @ beaker, whan walout ghell flour of +200 mesh to YIS
- ».=300 mesh is employdi. The proper dispersion of the walnut shell flowr : .
depands on the addifion of the flour at a rate under continuous agitation

lttheendor

‘{,.-.q---': heo ot VTR
TN

2at 20 to 25

®.22The plys should then be Placed in a press at 100
psi pressure tor‘,m.\,
l "period of 2} hours and maintained at a temperature of 83 F. for 4w ehe"

tiI‘B Interval.
pemﬂtod to ¢

> '2dd 3622 pms. of 37% by weight formaldehyde-in-water solution.’
1060 gns. ofurea should be added to the formaldehyde, under agitaﬁon. S
. The solution'hould then be corrected to a pH of between 7.3 and 7.5 by = i
i~ tha addition € spproximately 13 mls. 1N NaOH, thé amount depending upon ¥
¢ the initial phof the formaldehyde selution. ¥he reaction mixture should: %
-~ “be maintained P
: of 2h hours. & the end of this time the conversion of formaldehyde and ’.', AR S
netl'wln urea und dimetk;ylol urea should be Vir'umlly quantitati‘ra._

" The solutin ‘should then be adjﬁsm %o, & pH of 5.0 by the addition.

of lpp xi.matall% cc. of 1N concentration acetic acid. The tmperatm-’*

than 30 ninutesi‘ The solution should then be adjusted to & pE of approxi-
mately 7 10 7.5 ¥ the addition of approximately 4O cc. of 1N NadH. The:
solution should $n be concentrated to 70% resins-in-sclution concentra- .

To 100 gms. © resin glue uolut.ion add 2 gma of 'alnnt shell :rlour. i

should be added 1 cc/ ©of & water solution of 11.5 gms. of ammonium chlorida R
{ An 250 cc. of water., This catalyst mixture should be well dispersed in ths™ "”_’"lf =
“";;:‘1""“1"31“9‘301“‘010!1 dispersion and the resulting mixture should then be S 2mid

owed 1o rest for obe and one-half hours. This mixture should de.monstra to, o

~ The ﬁnﬂ glue wixture sh‘mllci then be spread betteen the ,yellon s
ch Veneer panels comprising the nltimate plywood “composite board, 30

-] PR

.'_\, - '5»

m PREPARATION OF UREL rommns com-,'

<&
rollawing is 1213 prbeadun for the prepmtiqn nt the i
cold-setting glue: .. : : _-.,;- m':".' "
Mg AT e T BT g e kY _' e’{}u;_'v'-‘ K "
“liter, e-necked Tlask immersed to tent~-level-

of maintaiming the batch at a iemperature between 20° m&‘f‘:

H »J-z.ie{rﬁﬁﬁik

Nthin the specified pH and temperature levels for a period § 7 ... <

xS
‘A.

o
*?Eag...

el

of 200 to LOO mm. of Hr. At this point the fomation },C

RPN .-
_\..__. D
. LT
S b e s R
- ; e T ;.,-._.‘ e . ;f; *

® : P

‘""*;3

3
ell floer should be added progressively and dispersed as well = =x-- -
4
i

-5 .. puch that at mo timéis there @ mignificant amount of walnut shell flour, %Z*‘f.”r‘if ~
7 ...present in an nndispmed tom. AR e W W-"«'-A-.---:-ud‘\ s St S e B i “'"”"""""f
- To the thus red nour-and-glue-solution d.i.spersion, t.hero s

the mentioned One-and one-halr hours, a pH of about b.S. sy Sedi,

. _,-_.. - LR r,_'n,*' - )
ha "*1.-‘.. e 3’; a‘-"‘ Aty "“,.-L- s -2 S

gms. of glue mixture age spread for each square foot of g‘ﬁn

'At the end of the 2 hours the resulting plywood should be ‘w“

w\e' - J

ure at a tesperature of not less than 75 F. for a period of siz
end of the speciried mteml, specimensm be cut and pro- ; RIS
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EARRY OOLD
BSP =R

. 65-4307-18 12 (L) Folder oo 12

On June 2L, 1950 GOLD advised that same ©f the material in this
folder 45 concerned with vitsmine in commection with GOLD!'s wark

at Pemsylvanis Sugar Company. ZThe repart dated 12/5/L0 was
material on production of lactic acid and a page entitlod “Fersonal
Affairs® with the following written thereafter in GOID's handwriting:

84 amther Job
be more dough here
€. own laborstary

4. <&edis .

Attention i5 eslled to C, above which indicated that GOLD w.»
eonsidering & laboratory of his own as well az D. above which
4ndicated that GOLD had debts. GOLD has advised that he was contimally

4n debt because of his expenses in Soviet sspionage.

OCLD s&id that the letter dated L/22/L2 was in the handwriting ef
MORRELL E, DOUGHERTY and wes a work program for Dr. REICH,
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: dcsp:te the higher pH. In angel food cake {pH 3.9} the
Joss is only 8% ; in plain pound cake {pH 64) the ‘thiamin loss is
' 20% in spange cake {pH 79) the thiamin loss i 15 24%. The com-
pletc:epoﬂ appeared in the Northwestern Miller Yor October 29,
75 @ This new information i 1 typical of evidences all al
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